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REGION III
CERCLA REMOVAL ACTIVITY FACTS SHEET

SITE! T- ,tates Mercury Site

SIZE: .,;ly 400 square feet

LOCATION! •nton, lucks County, Pennsylvania

APPROVAL ' 21, 1187

PROJECT .' June 21, trough .tune 27, 1987

DESf" .•" The site conflicted of a residential back yard In a condo-
minium development known as Trowbridge Estates. The
Initial inneaiimenc by TAT revealed elenent.il mercury In
large quant Idas nn the 15round surface of the P.htvalyuX
property. As a result, the OliC nr'ivated his S50K
Delegation of Authority to Ini'.iate nil einergency removnl
action. T'jn ilruins of emu ..nl'iatuH soil weru removed from
the property. Mo source of cha mercury contamination
could be Identified.

HAZARDOUS MATERIAL! Elemental mercury

QUANTITIES REMOVED! 10 drums (approximately MOO pounds) of contaminated soil

OSCs Garrett II. Aral

REMOVAL CONTRACTOR! The Guardian Company (5RCS subcontractor of O.I!. Mnc*rlalM,
Inc.)

DISPOSAL LOCATION! Chem Waste Management, Emellu, Alabama; RCRA flPAPOOOOOOlOS

PROJECT CEILING! $50,000 (Dele/jacton of \uchorlcy H-l-A 5/1/95)

PROJECT COST! 313,529 (Estimated)

COMMENTS!

Garrett II. Ami, OSC
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DRAFT'
Trowbridge Estates Mercury Site
Federal OSC Report

FOREWORD

This report Is submitted in accordance with procedures outlined in the
National Oil and Hazardous Materials Contingency Plan. The primary thrust
of the Plan is to provide a coordinated Federal response capability at the
scene of an unplanned or sudden discharge of oil or hazardous substance that
pose a threat to the public health or welfare. In addition, the provisions
of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCI.A) promote n coordinated Federal, State and local response to mitigate
situations at hazardous waste sites which pose a potential threat to public
health. The Trowbrldjjp Estates Kuv ry Site presented an Imminent hazard to
public health which provided a legal basis for Federal response activities.
The provisions of the National Contingency Plan were Implemented by the
Environmental Protection Agency, Region III, Philadelphia.

Special thanks are extended to the agencier. and groups who participated in
this Federal Removal Activity. A prompt evaluation of tha situation enabled
a timely and efficient mitigation of this threat to human health.

Carrett II. Arni
On-Scene Coordinator
U.S. EPA, Region III
Philadelphia, Pennsylvania
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Trowbridge Estates Mercury Site UlUtl I
Federal OSC Report

INTRODUCTION

A. Nature of the Site/Initial Situation
On or about June 11, 1987, the Norrlstown Regional Office of the Pennsylvania
Department of Environmental Resources (PADER) received a complaint from
Gregory and Kira Zhivalyuk regarding what appeared to be elemental mercury In
their back yard at 701 Trowbridge Estates in Bucks County, Pennsylvania. A
representative of PADER Bureau of Haste Management (Mike PennelliO and the
Bucks County Health Department investigated the site on June 15, 1987 iind
obtained a large quantity of a substance from the ground surface which was
visually identified by the PADER chemist us being elemental mercury. The
PADER Regional Office contacted the PADER Central Office (Doug Lorenzen) In
order to refer this case to EPA Region III for further action. EPA was
contacted by Mr. Loremsem on June 16, 1987 and EPA ERS Section Chief Thomas
Massey activated the TAT for an assessment.

A preliminary assessment performed by the EPA Technical Assistance Tenn on
June 17, 1987, In accordance with the National Contingency Plan, Identified
an immediate and significant risk of harm to human health and the environment
posed by the presence of mercury In the elemental form In a residential area.
The mercury was present on and below the ground surface In close proximity to
several residences and n children's play area.

The threat of direct human contact with mercury la substantial as mercury Is
readily absorbed via the respiratory tract In the form of elemental mercury
vapor and dusts,-as well as through skin, causing burns. Because the
condition at the Trowbridge Estates Mercury Site met the NCP Section 300.65
criteria for a removal action, the OSC utilized Delegation of Authority
14-1-A to activate cleanup activities on June 23, 1987.

ARI00009



DRAFT
Trowbridge Estates Mercury Site
Federal OIJC Report
INTRODUCTION (continued)

B. Site Location
The Trowbridge Estates Mercury Site was located in a condominium development on
Route 132, Street Rond, in Bucks County, Pennsylvania, on property owned by Mr.
and Mrs. Gregory Zhivalyuk. The Zhlvalyuks acquired ownership and moved Into
Trowbridge Estates in December 1986, The previous resident had owned the
property since Its development In 1975. Aerial photographs revealed this area
to be undeveloped farmland prior to the construction of the condominiums.

Sice sketches and location maps are located in Appendix A of this report.

C. Efforts to Obtain Cleanup by Potential Responsible Parties
Several potential responsible parties (PRPs) were contacted by the OSC and EPA
Legal Counsel, the present property owner, former property owner (Scott Cnnta),
and the developer (Qlgllotti). Formal verbal notice of liability was given to
the present owner, who declined cleanup responsibility.

f t R I O O O l O
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DRAFT
Trowbrldijc Estates Mercury Site
Federal OSC Report
ROSTER OF AGENCIES, 0 CANIZATIONS AMI) INDIVIDUALS (continued)

A. Organization of the Response

El1 A
OSC

RC 1 [ OPA | ATSDR [ PAPER [
CDC

Local Forces

llomeowners' | U'SPD ) | USFP
Association

Hescon
TAT

F.RCS
OHM

Guardian Wastex S&J Chem Waste
Construction Labs Trucking Emello, At,
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DRAFT
Trowbridge Estates Mercury Situ
Federal OSC Report
ROSTER OF AGENCIES, ORGANIZATIONS AND INDIVIDUALS (continued)

11. Glossary of Abbreviations

Abbreviation Definition

ATSDR CDC Agency for Toxic Substances and Disease Registry,
Centers for Disease Control

EPA OSC U.S. EPA On-Scene Coordinator

ERGS OHM ERCS Prime Contractor, n.ll, Materials, Inc.

Iloiaeowners' Trowbrtilge llomeowners' Association
Association

OPA U.S. EPA Office of Public Affairs

OKC U.S. EPA Office of Regional Counsel

PADER Pennsylvania Department of Environmental Resources

USFD Upper Southampton Fire Department

USPD Upper Southampton Police Department

Weston TAT Roy F. Heston, Inc. Technical Assistance Team

A R I O O O I S



Trowbridge Estates Mercury Site DRAFT
Federal OSC Report '

NARRATIVE OF EVENTS

On or about June 11, 1087, the Norrlstown Regional Office of the Pennsylvania
Department of Environmental Reuources (PADER) received a complaint from firegory
and Klra Zhlv.ilyuk regarding what appeared tn be elemental mercury in their
back yard. A representative of the PAI'ER llureau of Waste Management and the
Ducks County Health Department Investigated the site on June 15, 1987 and
obtained a large quantity of the substance which was visually Identified by the
PADER chemist as being elemental mercury. The PARER Regional Office contacted
the PADER Central Office (Doufl Lorenzun) in order to refer this case to EPA
Region III for further action. ".I'A was contacted by Mr. l.orenzen on June 16,
1987 and Tom Mnsscy activated the Technical Assistance Team (TAT) for an
assessment that date.

The property owners, Mi, and Mrs. Zhlvalyuk, purchased the property In December
1986. The previous ownur was Mr. Scott Cantor, who purchased the property fron
the original owners Veree-llclsh Properties, which owned the site at the time of
its development Into a condominium in 1975. Aerial photographs of the area
prior to this time (1965) show only undeveloped farmland.

On June 17, 1987, TAT performed n preliminary site Inspection with PADER at the
(ihtvalyiik residence at 701 Grnnthnm Court, Southampton, Pennsylvania. The
TATMs visually observed what appeared to be balls of elemental mercury on the
ground surface In seemingly Isolated portions of the yard both on and near the
Zhlvalyuk property. The yard (approximately 20 feet by 20 foet) and
surrounding property are well kept and show little or no signs of stressed
vegetation In the location of the mercury.

The TAT obtained two samples from the area. Sample "1 was taken from an area
Just beyond the Zhlvnlyuk property and contained nothing but elemental mercury,
as verified by the TAT Regional Safety Officer and QA Officer on site. PADER
stated this property belonged to Veree-Uelsh Properties. Sample ''2 was
obtained from the soil underneath the sod (which had been recently replaced)
and contained hundreds of visible mercury balls. The mercury rolled out of the
ground and onto the sampling scoop when pressure was applied to the ground
surface. PhotodocumuntatIon was obtained of thn sampling areas, yard, and
children's playhouse In proximity to the mercury.

A R I O O O I 6



Trowbridgn Estates Mercury Site
Federal OSC Report
NARRATIVE OF -EVENTS (continued)

DRAFT

Ambient air readings with the mercury vapor analyzer revealed concentrations of
0.5 rog/cti.m approximately one. foot above sampling point '/I (the lower limit of
the TLV). No other significant readings were obtained either In nnbtent air or
In the Khivalyuk residence.

On June 24, it)87, a removal action was initiated at this site by OSC finrrett
Aral utilizing the ERCS contractor 0,11. Materials, Inc. Soil was excavated
based on vlsuai observation and lab results Indicating mercury contamination.
Soil was excavated to a depth of approximately 8 Inches and additional samples
were collected by TAT from the excavated areas to determine If the contamina-
tion hod been removed. Analytical results Indicated that mercury contamination
still existed In these areas. Th.- OSC contacted ATSDR and requested assistance
in dealing with this problem. ATSDR1a recommendation was to excavate to a
depth u£ 1- inches and then backfill the area with clean fill dirt.

The TAT continued to research methods by which the area had become contaminated
and all sample results from this area were given to EPA Enforcement.

By June 26, 1937, ten drums of contaminated soil had been excavated from the
Xhivalyuks' back yard. The drums were removed from the site and transported to
n Chem I'aste facility In Emelle, Alabama for disposal.

On June 27, 1937( the area had been backfilled and roseeded thereby ellmtnaciig
the threat to human health and the environment.

A R I O O O I 7



DRAFTTrowbrldgo Estates Mercury Site "IWH I
Federal OSC Report

RESOURCES COMMITTED

A. Initial Funding Request

On June 23, 1987, Special Bulletin A was submitted regarding the use of and
need for an emergency activation of S50K under the OSC's Delcfrition of
Authority 14-1-A (5/1/85). A copy of Special Bulletin A is included as
Appendix 0 of this report.

B. Chronological Expenditure Log

. EXTRAMURAL____ INTRAMURAL
Total Costs Funding

_EPA | __to Date Celling
6/23/87 S ? 650 $2,000 $123 S 2,773 350,000
6/24/87 2,466 1,085 180 6,504 50,000
6/25/37 2,081 448 94 9,127 50,000
6/26/87 1,666 528 94 11,415 50,000
6/27/87 1,789 325 13,529 50,000

C. Total Cost Summary (Estimated)

1. Extramural

ERCS
Personnel/Labor $ 6,176
Equipment 1,265
Materials 511
Subcontractors 50
a) Analytical
b) Transportation
c) Disposal
d) Miscellaneous 2,000

TAT 3,03d

Extramural Subtotal S13,038

2. Intramural

EPA S /,9l

ESTIMATED TOTAL PROJECT COST S13.529

PROJECT CEILINO! 550,000 A R I 0 0 0 I 0



Trowbridge Estates Mercury Site
Federal OSC Report

DRAFT

EFFECTIVENESS OF THE REMOVAL

A. Activities of Various Agencies

1. Potential Responsible Parties
The OSC Informed the present owners of the property of their responsibility and
they declined to accept responsibility for the cleanup. As a result, the OSC
utilized his Delegation of Authority to activate CERCLA funds for the removal.

2. State and Local Forces
The Pennsylvania Department of Environmental Resources (PADER), Division of
Hazardous Waste Management Issued an EPA fienerator ID Number which one'-''-:'1
materials to be legally transported from the site for disposal. They atoo
aided In the Initial assessment of the site and assisted In the Identification
of the contaminant present.

The Upper Southampton Police Department provided snow fencing and barricades
for maintaining site security.

The Upper Southampton Fire Department provided Information on previous property
owners.

3. Federal Agencies and Special Forces
The On-Scene Coordinator (OSC) was responsible for the overall success of the
cleanup, which Included contractor task direction and coordination of all
technical aspects of mitigating the threat to human health and the environment.

The EPA Office of Regional Counsel provided advice and guidance to the OSC
regarding legal aspects of the removal.

The EPA Office of Public Affairs was responsible for Informing residents of the
situation by going from door to door.

ATSDR/CDC provided Informntton on "how clean Is clean" and rec°InKllf'|y'rftlj;|
extent of removal necessary to meet the clean criteria. Hh I UUU I .3



DRAFT
Trowbrldge Estates Mercury Site
Federal OSC Report
EFFECTIVENESS OF THE REMOVAL (continued)

A. Activities of Various Agencies (continued)

4. Contractors
The Spill Prevention and Emergency Response Division of Roy F. Weston, Inc.
provided personnel from the Technical Assistance Team (TAT). TAT provided
technical support to the OSC through excent-of-contaminntton sampling, photo
documentation of site activities, air monitoring, contractor and site safety
monitoring, and written site activities documentation.

O.H. Materials, Inc. of Flndlay, Ohio (OHM) served as the ERGS prime contractor
and was responsible for providing the necessary materials, equipment and
personnel required to complete the cleanup. OHM coordinated all subcontractor
activities Including: a) Removal activities performed by Guardian; b)
transportation by SSJ Trucking; c) disposal at Chem Waste; and d) laboratory
analysis by llastex I.abs.

B. Disposal Methods and Quantities Removed
In determining disposal alternatives, verbal results from sample analyses were
utilized to select the most environmentally safe and cost-effective options.

All excavated, contaminated soil was drummed and sent to Chen Waste Management
In Emelle, Alabama for final disposal.

A total of 10 drums (500 pounds) of DOOO waste was removed from the site (9
drums of soil i.iid one drum of protective clothing). All drums were transported
by S&J Trucking via Manifest '/0001A, a uniform manifest from the Office of
Management and Budget (0MB). Because this manifest format had expired on July
31, 1986, the OSC elected to transfer the Information onto a disposer state
manifest after the drums were at the SSJ Trucking terminal during In-transit
storage.

ARI00020
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Trowbridge Estates Mercury Site
Federal OSC Report

CHRONOLOGY OF EVENTS

The following is a brief summary of major site activities during the Trowbrldge
Estates Mercury Removal Action. A more detailed account of these events is
located In Appendix I (POLREPS) of this report.

June 16. 19B7 PADER Central Office notified EPA Region III that they had
found what appeared to be elemental mercury on the Zhivalyuk
property.

June 17, 1987 EPA Technical Assistance Team (TAT) performed a site Inspec-
tion with PADER, as directed by the OSC, and found elemental
mercury In relatively large quantities throughout the ground
surface.

June 23, 1967 OSC Aral and TAT visited the site for further Inspection
immedately after receiving communication from PADER confirming
and supporting the need for emergency response actions.

The OSC notified the following EPA personnel via telephone in
regard to developments and future plans nt this site: Mary
Letzkus (Enforcement Section Chief), Charles Kleemnn (Deputy
Section Chief), Kermit Rader (Legal Counsel), Ann Cardinal
(Office of Public Affairs), and Joyce McCurdy (CDC).

The OSC notified the following potential responsible parties
(PRPs) and PRP representatives regarding site developments:
Property owners (Gregory and Kirn Zhivalyuk, property developer
(Glgliotti Construction), former property owner (Scott Cantor)
and the ilomeowners' Association.

PADER representative Mike Pennella Informed the OSC and TAT
that PADER chemist verified the presence of mercury In site
samples.

OSC met with property owners (Zhlvalyuks) and explained their
potential responsible party (PRP) status as well as planned
future site activities.

OSC activated ERGS to provide site security for this date and
arrange to have a crew on site In thy



DRAFT
TrowbrUge Estates Mercury Site
Federal OSC Report
CHRONOLOGY UF EVENTS (continued)

June 23, 1987 OSC contacted Upper Southampton Police Department Informing
them of planned activities. I'ollcn and Fire Department
representatives were on ulte to offer equipment and personnel
to erect barriers, snow fence and bannergunrd.

OSC was Informed that the mercury vapor analyzer, recommended
by TAT for use In on-slte moiiltorlii)! during removal activities,
was not available until Juno 25, 1987. ATSDR/cnC McCurdy and
Gray approved the use of level C protection with cartridges
specific for mercury vapors.

June 24, 1987 ERGS (Guardian) excavated four Hruns of mercury-contaminated
soil by hand.

TAT collected sixteen (1ft) soil samples this date. Samples
were picked up by Wastex Lab and were r.o be analyzed for total
mercury.

OSC contacted EPA/OPA and Enforcement with an update of site1
status.

EPA/OPA (Hal Yates) was on scene and contacted/updated
residents of tho situation.

PADER (Mike Pennelln and George Danyllw) on scene to assist
with site activities.

OSC briefed the attorney for Trowbridge Estates.

ERCS finalized disposal arrangements with Chem Haste Management
In Emelle, Alabama.

OSC contacted Olgllottl Construction to obtain information
regarding the fill dirt used for the development,

June 25. 1987 OSC notified neighborhood residents of sice activities.

TAT and ERCS conducted a comprehensive investigation of the
Zhivnlyuk property on hands and knees In search of elemental
mercury.

TAT performed air monltortii); with mercury vapor analyzer In the
excavated area, which revealed no readings above the low-range
Tl V

ARI00022
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CHRONOLOGY OF. EVENTS (continued)

June 25, 1987 ERCS response manager delivered samples, taken by TAT of clean
areas, to lab for quick turnaround.

June 26, 1987 OSC received verbal results from lab Indicating that mercury
contamination remained In Isolated areas.

OSC contacted ATSDR (Atlanta) for advice and guidance on
continued actions. ATSDR recommended excavation to 12 Inches
and then cover with clean fill and sod.

OSC Instructed TAT to take soil cores on the Zhtvalyuk property
for visual Inspection ami also to visually Inspect the
neighborhood.

PADER representative (Danyltw, Norrlstown Office) was on site
to express concern regarding future use of the property which
may require excavation below the 12-inch level. OSC agreed to
resample areas cleaned this date prior to backfilling.

Transporter for drums (S&J Trucking) on site to pick up ten
drums of D009 waste to be taken to EmeUe, AL for final
disposal.

June 27, 1987 ERCS response manager contacted TATM Donegan with lab results.
Samples indicated areas cleaned successfully. OSC Instructed
crew to backfill and resod to complete removal activities.

ERCS crew backfilled and sodded nil excavated areas after
balling out water from morning's rainfall.

Security fencing removed and Township Police contacted to pick
up their materials.

TAT Informed resident of 700 Trowbridge Avenue that the sample
obtained from his property was not contaminated with mercury.

ARIOQ023
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Trowbridge Estates Mercury Situ
Federal OSC Report

PROBLEMS ENCOUNTERED AND RECOMMENDATIONS

The combined efforts of the various participating organizations/agencies
enabled the Removal Action at the Trowbridge Estates Mercury Site to
proceed tn an efficient and timely manner. As n result, no significant
problems were encountered.
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-SPECIAL BULLETIN A
Trowbridge Estates Mercury Site
Southampton, Ducks County,PA

Date: June 23,1987

FROM: Garrett Aral, On Scene Coordinator

TO: Stephen Wassersug, Director
Hazardous Waste Management Division

THRU: Thomas voltaggio, Chief
Superfund Branch

THRU: Thomas Massey, Chief
Emergency Response Section

I. INTRODUCTION

A preliminary assessment performed by the EPA Technics1.
Assistance Team in accordance with the NCP has identified
an immediate and significant risk of harm to human health and the
environment posed by the presence of mercury in the elemental
form in a residential area. The mercury is present on and below
the ground surface in close proximity to several residences and
children's play areas.

Section 104 of CERCLA calls for the initiation of immediate
removal action where there is a threat of a release of a
hazardous substance which may present an imminent and substantial
danger to public health or welfare.

The Delegation of Authority 14-1 A (5/1/85) authorizes the
OSC to approve CERCLA removals with a total cost of less than
$50,000, therefore the OSC has approved the use of CERCLA funds
at this site for control of site access, sampling, and removal of
contaminated material as the funding allows.

II. BACKGROUND

The Trowbridge Estates Mercury Site is located in a
condominium development in Bucks County, PA, on property owned by
Mr. and Mrs. Gregory Zhivalyuk. The Zhivalyuks aquired ownership
and moved in in December, 1986; the previous resident had owned
the property since its development in 1975. Aerial photographs
reveal this area to be undevloped farmland prior to the
condominium development.

On or about June 11, 1987, the PADER Norristown office
recieved a report from the Zhivalyuks regarding what appeared to
be elemental mercury in their immediate backyard, which is approx
20' x 20' in size. The PADER Regional office investigated the
site along with the Bucks County Health Department, and collected
a sample of the material. After visual examination of this
material by the DER chemist it was determined to be mercury. The

! ̂ '00028
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.ADER Central office requested EPA assistance on June 16,1987,
and the TAT perfomred a site assessment on June 17,1987. TAT
collected two.samples, both of which contained elemental mercury
as visually-determined by the TAT Regional Safety Officer.
Samples taken previously by the PADER had been visually inspected
and determined by the regional chemist to contain elemental
mercury as well.

On June 23,1987, the EPA, TAT and PADER returned to the site
and found additional mercury present on the ground surface in
close proximity to the residential living quarters and childrens
play area. The OSC activated emergency funding that date to
provide site security and immediate removal of contaminated
areas.

III. THREAT

The threat of direct human contact with mercury is
substantial. Mercury is readily absorbed via the respiratory
tract in the form of elemental mercury vapor and dusts, and also
through absorption through intact skin, causing burns also.
Acute mercury poisoning results in death within days; chronic
results in nervous system and kidney damage. In its present
form and location, mercury is easily accessible to both children
and adults in the area; the residents have made previous attempts
to remove the mercury from the yard themselves without personal
protection.

IV. SCOPE OF WORK

The scope of work proposed for 'implementation with the
emergency $50,000 appropriation will include restricting (Access
with posting, bannerguard, and onsite security personnel;
excavating and transporting contaminated soil to an approved
disposal facility; performing extent of contamination sampling
and sampling cleaned areas. The proposed budget is as follows:

ERCS-?30K
EPA-$10K
TAT-S10K

VI. OSC ACTION

Because the conditions at the Trowbridge Estates Mercury
site meet the NCP Section 300.65 for an immediate removal, I have
approved this Immediate removal action. The estimated total
project cost is less than $50,000.

Garrett Arai,OSC
USEPA Region III
Philadelphia, PA
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SITE/SAFETY PKOTOCOU

i.'iOl-i. ,".//ifh ./flr/'n-.i .1-1'
... u Cfliiney".' /'/\ •'

fli.sSj.Al.

This pratool addresses the safety pr.Ke.lur-'S th.i: will be followed by any and
all personnel visiting the site or Ir.va.ved In the CSXCJ.A rsraoval activity at

\^f>fij>i'( t">̂ ' .'•'''' '••'' '/ M Al1 personnel, entering the si:* shall raad and sign this
sa:e.y plan. The protocol will roo.itn In cffa::: nn:ll die OSC cartlfUs cha:
:hu ac:lvl:y is ternlnnted. It does not sup^r^jd* any jjdjral. OS'HA or State or
' •]'. ri Ijctjns bu: Is In addition to ch«a. In the event o: a conflict

-ojn t.iis pritscol ,ind a regulation, cha siori scr'.njemc of the c«o will b'J
in fjrco.

Sines Ji:j j'.Mlljbla a: cha pr^3.jn: ci:na li'-'H no: .i).low a co^pliiCe
c!i.ir.ii:2rl.;.i:ifln o* the barrall'Stl '.'as:., on ;ha sl:^, lovols o: pro see: ion fa:
,i'!rj;nnal will ba sa: tn nccofi'lanc: «l:h cha iiar.ji'd of th.> job function and
!'5c.i:l3n on-alti as l.ndicacad on thi amcliod df.iirnn.

?j<ia'.ra'orv ?ro;ecclon Program

.All contrac:.;: and jovarn^antnl pers.onnal l.ivolv^d in on-3i:« activities shall
have a written rasplracory protection program and prsva that they are
physically fit to wear a respirator. All p.. rs an rial wearing air-purifying
respirators or.-sita ara raquirad to be fit cas:2d, while those wearing
p-?jsurs-iasiand seU'-csnsaining breathinj apparatus oc air-Una apparatus, nus:
c ^.vpuri/ -.î .in;̂  jrJ cx(U'.M£>M<:J «v L̂ .̂- u'ic. /Ji mfn̂ êji pf.jx̂ .̂ .-i
u'^ipisar.c i; co be ycaparly daooiita^iiutoJ at tl\a c:iJ of oach wockday.

?3r3:r.: having beards or facial hair r.iis: m: w-jar a r^spira.or.

farssr.r.al wil.. have either formal trainir.^ cr cr.-th-j-jaa irai.-.in^ far thai a
:aa'<3 they are assigned to parfora on the active site. All unfanilia?
activi:ies will be rehearsed beforehand.

All contractor and governmental personnel who ara exposed to hazardous levels
of chemicals shall prove that they are enrolled in a raecUcal monitoring
progran.

fiRI00030
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(I Sice S,ifec.y Protocol

General S.i :'•.'. y Rules and Saulonent

a. "here will be no e.itlng, drinking or smoking In the Exclusion Area or hot
ilJe o: the Contamination Reduction Am.

b. All personnel muss pass r.hraujn die Contamination Saduc.lon Area to enter
the Exclusion Area.

c. An emergency eye wash will be on the hoc side of the Contamination
So-Juc'.lan Are...

d. As a Minimum, an amttfrtni-i deluge shcwer/spray can la ta he located on the
clean si^c! of cKa C.>nM:5l",.i:l:n RjHui-lan Area.

e. A: :h« j'ld of the wark, ail personnel wo i-'« in.; in the Sxc.usiin Area shall
:a'ie a hygsnle shouijc.

f . All supplied breathing air shall be certified as Grade D or better.

5. '.liere pr.iciical, all tool-j/e'iulprae.it will be spark proof, anploston
raaiiMnt and/or b;nded ,ind jroumied.

h. Fire extinguishers will be on-site for equip^jnt or personnel fires onlv.

1. A first-aid kit will be on-scene at all ci^as during operational hours. A-n,
oxygen iahalator ras?tra:or will be available. The location of these. itass

will oe iJo-ji.sc.

j. ?jr::ns having bearda or facial hair zusi no: wear respirators.

'.'.. !.'•: ws:1'. will be perform, in the •::<,: lust on ar^a during hours of dar!<nei3 a:

A raajninj safety meecing will be conducted each day far all site personnel who
sign a daily attendance sheet. The safety procedures, evacuation procedures,
and escape procedures, as well as the day's pl-r.ned operations, should be
discussed.
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I. ; Sice Safety Protocol

Page 3

CONTROL AT THE SITE

Asuss ta ".he si:e will be r-jjtrls:ed by a sice sacurlcy officer and banner g'j j
Installed during che immudiacs renoval phase ac this sl:e and exic from the
sits shall be through the aats in the Contasilnalion Reduction Area except In a

All persons entering the a!:* shall sl'i In and on: a: the OSC command post or
wl.h she ii'.-i security oifioer.

glial'JNATIOil OF li'OHK ASEAS AT THS SiTE

The entire si:e will be divlled into three areas: (I) Exclusion Araa which
V,n :wn :: be or h.-ive a pijcencl.il for be<:;ialiii cant.inin.Ked! (2) the
Cor,:anlnj:l'an Re-Juu:i:n Aroa where decincaniriatiar. of por;anncl and equlpnan:
editing she Exclusion Aria is performed; (3) :ha Suppor: Area w'nish Is not
i;".: rnina: Ji.

7!̂! Sx:lusi;n A.-ja C".A)

Ac the l̂ifl'c'.-V'oVi'j '•'<"•'$(•.*, the Exilus'.on Area shall initially include
all areas inside the banner guard.

The Con:,inin3;l3n Reduction Area (C;J,A)

Ac che"ft.,«0i.lly 'JiVf>.fi!.,rs!:*p the Csnta..iln.i: lan Sain.-.:: an Araa will be
los.i.ed innodi-icely outside the Exclmian arsa and will ba delineated by r::
off araa.

The Sussor: Area (SA)

"xclusi:,-. Ar:a ind Coii:anina:i-jn Aria.

Ch.ir.jiS in ;esi;na:ion of Vor'< Areas

AJ w-:r''. progresses on-sl.e, the Q".C ̂ iav deier^ine chac an are: previous!'/
ij::;-j-.:! in iA '.3 no '. j.-.̂ r .:'. r: ;'.: i >.•'. i.-, :>. i: -.ir.njr. t: lj n:: intended,
'-...;:, :: :'•.•..-£; :'.: ; .:'̂ j: j •.:::::•. ;:' :'-•; •".- =•:-:-: •.'•.:.• :.:;.' i:'.':'.": :he
-:.;-.:\: .;: :'-.e : i : :n: i-rii i". !;:•. fi:i.i:i'!j i- ! ^::-;i oxpi :j-i.

£A.'X7i' ??.CCS:!;Ra3 A-'ID LEVELS OF ?ROTECTI3N .

Exclusion Area

I. All personnel shall enter and exit the Exclusion Area through the
Contamination Reduction Area.

2. Emergency escape routes from the ExalairfoTi"vfrea will be established and
reviewed as appropriate ac each morning safacy meeting.
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' Site Safety Protocol

Tr̂ ŷ o-:M '\;~->i '->'k
Page A

SAFETY PSQCSOURSS AND LEVELS OF PROTECTION (continued)

Exclusion Aria

3. All personnel in the Exclusion Area shall use the proCticcive equipment
designated for their job function but in no case shall less than LEVEL C be
used.

4. Personnel performing the following Job functions In che Exclusion Area will
utilise che designated level of protection equipment.

Contamination Reduction Area

I, Psfssnnal 2 .id a^uipnc'i: d-jr.ancaminaclon will be performed in Level C.

2. All jjarssnnel ancarlng the C?.\ will utlliae a sitninun of level C
pro:.::. ion.

3. All personnel entering che C".A i .ii de«nc.iintn,ice which will be pafJofsieJ
in lay el C. .' ———— --

i. All ..'lulpman: entering che CS.A. uiit be do;jnc.ii-,in,is.jd prior to leaving the
C?J\.

S^i;:jrt Area

1. .'.'o csniamir.acid ctjiiipnenc or personnel iuy encer the Support Area.

2. S;<4-pt in Che case of a release of a Toxic vapor. Level D will be.
appr.'priaca for all personnel in che Support Araa.

a. 2ar:el handling, including opening, sampling, pumping, moving,
=\?.p.yir, .;, or any direc:: or indiras: diaturbance of a full-barral will
:e perfjnej in La v-il 3. Tlnis applies :a anyone' involved, including

c. Soil ri^oval operations will be performed in Level C.

d. ,'laincenance of filter fencing will be done in level C unless
phocoioni:acion detaccor readings are below 5 ppra in which case level 3
will be used.
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Sice Safscy Protocol
Tr..'.u ».• • Jy c,-•- k \
Page 5

DF.CON7AMINATIQN PROTOCOL

All equipment and personnel entering che sice muss be thoroughly deconcaminaced
prior co leaving the sice. Since char« are various prococol and equipmanc
available for this purpose, che OSC will determine if che proposed
deconcaminacton techniques are applicable. Such determinations will be aide on
a day-ca-day basts as on-sice operations diccace.

OS-SITE AIR KON.TQRINC
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' N . Sice Safety Protocol

Page 6

_E!!ERCE.SCY PSOCE3URES

In che event of a medical or other emergency, che OSC or his designee will
notify the apprapriace aushorlsy. The fallowing Us: of phone numbers will be
posted praminantly as each telephone on-slis:

1. fire

2. Anhulanca

;. Police

5. Staca Ciivernsans .Jh ' >' '.. -\^i'; \}\'r.i \'

6. County/City Government jn ^' ' i., ' 1_____

7. SPA EnvlroRsaanc.il Response Teasa 1J/4

S. Hospitals IVi,il..r 'J '-i-.^Vt__
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SITE SAFETY PKOTUCOU
Attachment' A

WEATHER AN. HEAT STRESS

Adverse waacher conditions are Important considerations In planning and
conducting si:e operations. Hoc or cold woasher can causa physical discomfar:,
loss of efficiency and personal injury. Of parcicular importance is hea:
stress, resulting when procectlve clothing decreases natural body venciiacian.
The fallowing recommendations will help reduce hea: stress:

I. Provide plenty or liquids. To replace body fluids (water and electrolyte.*1
lost due :a sweating.

2. install jiwbila shcwers and/or hose-sawn facilities co re due a body
ti'r.p'j r.itura and coo! protjj.ivo clothing,

3. In axtfjraely hot veather, cM.iuc: n.iia.wr.'incy response operations in che
ajrly nornlng or evening.

*. insure cha: ride^-Mta shelter is available co pracec: personnel againsc
ha-i:, cold, rain, snow, etc., which can decraasa physical efficiency and
i'icr-ji52 che probability of ac.tdsics.

5. In hoc waasher, rotate shifts of workers wearing impervious clothing.

H ̂  a " ^ " — •* i* 2 '"' ̂  " ̂  " o ** ̂  n. j

Dili* rn r*i^» rfm^ nf v»,ir fl W,».,r ^Prp«'; '-'onf rnr' <• & PrAJ'Mm mav hn ni»i»H.'H Htininff
worxing naurs. rnriionne). wuuiu us suojcuu ,o tna couowing monicoruiij
pra.vaa:

":r r.op.itorir.-j che body's tssiyyeritiva ability co excess heac, one or ncre
:f .>•! f3i::v;-,r t3.:hr.i:.'..3 will b. ';:ri 3J a 5.:r..ninj r:e:hanis:..

'.I'tvs.-. ter.paraturas exceed 33'?, wor'^erj should be nw:',ito:e: for haa: strejj
afier avery work period.

• ARI00036
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SITE SA.'iTY PROTOCOL.
Acc.ichinent A

.... ''' - I , ' •:.-.•• '• •''--.'• .'•"

Pa.e 2

HEAT ST?.i33 HC.'I'.TJRI.'IC (continued)

1, Hear: race (HR) should be measured by che r-i'ilal pulse far 30 seconds ,-is
early as possible tn the resting period. The KS ac che beginning of che
res: period should noc exceed 110 beats per sninuce. If che MS la higher,
che nex: work period should ba shortened by 1C mlnuces (or 33"), while che
length of che res: period stay the same. However, if cha OT axcjeds 99.7'?
a: the beginning of the nex: period, the following work cycle should be
further shortened by 33". OT should be measured again a: :he end of che
rase period to make sure :ha: it has dr:p?.:d below 99°?.

?.. '.j.iy wr..r loss (SUT,) due no sweating shculi be iscasure-d by welching che
worker in the morning and in :>,e eve-.in_. The clothing work should be
ji-il.ir at both woijhlng.1; perfera'o'.y the worker should be nude. The scjli
j:-.:u'.d be .i,::-ir.i:a co pl.s ar mlr.uj !/; Ib. 3'"u should be In-itructed co
incrjiae his dally intake of fluids by che weight lost. Ideally, body
fluids should ba maintained a: ,1 constant level during che work day. This
r:-;uires replacamnc of sal: loic In haas as wall.

3. 3lood pressure before and after each work period will be monitored.

•<. Cood h/.^enlc standar-Ji must ba ,7..i:itaine-d by fri^isent c'uri.es of clothing
and daily showering. Clothing should be oer.~it:ed to dry during rase
periods. Persons who notice skin problems should immediately consult
neiical personnel.

Sffi»r:.i nf "nip 'ip̂ .ic'!

If che body's physiological progresses fail :o maintain a normal body
:e;pera:-jre because of excessive hea:, a r.us-bar of physical raac:ions can oc:ur
ran^inj from mild (such as fatigue, irri:abtii:y, anxiety and decreased
•::r.:e-.:r-i:i:-., dixt^ritv or sovasa:1.:) :; f.itil, :t:r:,-iard ve: jr^nce :3'.ks

Hea:-rjlated jr:blaiis are;

- Heat Rash: Caused by continuous exposure to hea: and humid air and
aggravated by chafing clothes. Decreases ability ta tolerate heat as wall
as being a nuisance.

" Haac Cramps: Caused by profuse perspiration with inadequate fluid intake
and chaniical replacement (espeqtjfl̂ y/̂ sfl.̂ ŝ -, Signs: Muscle spasn and pain

i, in the extremities and abrioraan.
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ACCachraenC"A

Page 3

EFFECT? 0? H5AT STSSSS (continued)

- Ha at Exhaustion; Caused by Increased stress or various organs co meet
increased demands co cool Che body. Signs: Shallow breathing; pale, cool,
moist skin; profuse swea:ing; dl::lness and lassl:'jiie.

- Haac Scroke! The most severe form of heac stress, Body must be cooled
immedlacely to prevent severe injury and/or death. Signs and symptoms are!
Red, hot, Jry sktnj no persptraclon; nausea; dizziness and confusion;
strong, rapid pulse, corca.

Any personnel chac feels he is displaying any efr'ast.i of heat stress cha: rjy
no: be known co cha madical monitoring personnel, will rapor: these

1̂00038
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HEALTH AND SAFETY PLAN
APPROVAL/SIGN OFF FORMAT

I have read, understood, and agreed with the information
set forth in this Health and Safety Plan (and attachments)
and discussed in the personnel Health and Safety briefing.

,.\. /' i')/!'}/! _« ;
•i .S f ,> firiL ( [Aa'.fa' v( fa X-MX ft 7 />.j./Lt ]'7
Name Signature DjSte

[___?7Name .? •' Signatupe-? Date

Signature Date
C"

Name Signature Date

-Name , i Signature /. •) Date

Site-'Ca€»fey Signature Gate"

Director, Corporate Signature Date
Health and Safety

Project Manager Signature Date

Project Director/ Signature Date
Department Manager

X Personnel Health and Safety Briefing Conducted By:
K,t - i ) L) • "TsTd O. >v ' o?V <M̂ i 8 7

Name Siarta1ju.r.e,,._. Date

Page 14 of 14
5435A



DRAFT

Bucks County_Courier Times . ..
Toxin found
in back yard
is removed

By Carole Flock
Conner Times Stall Writer

An t'pper .Soutlumpinii town
house Sill abandoned Wednesday
as uniformed worker.'! ffiin tin.1
federal Environmental Proieeii.jn
Agency sided thrum,'!) soil in ii-..>
back yard and mnuvtu ,i .null
quamity of mercury.

El'A spiikv.ini.in ll.rald Yalu.i
said u loam of workers removed
(our "piilehe.i" of soil coriuininij
liny beads o[ iho luxlo subilante.
Yalt's likened the quantity u( mer-
cury to 5 percent at ihe back yard,

Tliu humcuwnen eonlaclod ihe
county Health Department and
the slaio Depanineill of Envlrun-
menial HesourcM on June II afiur
noilclng wlutihey suspected to be
metcuryonihclrlawn.

go«MIoinn Gretjory anil Klra Zhlvaly>ik
Mi'mbcrs of Ihe EP.V's crew take soil samples at the house. (Continued on Paw U)

fl m L I F***̂  . 4-



DRAFT
THURSDAY, JUNE 25, 1907

î.,,.,.,,... ...
pnoio »» Joe Oi«n

Crew member Pal Donogan cheeks out .some of the soil.

Mercury is discovered
in home's back yard

(link's must be iiiMvsled or inhaled
(Continued from Pane l) before they pu.se a healih risk, lie

said the maximum ciinl.imlnant
and their family moved out of the k'vvl of mercury allowed In drink'
home at "in Granlhani Court, In lni( water is o.oiK! milligrams per
the quiet, tree-lined Trowbridge liter, equal to 0.002 pounds of mer-
town house development, shortly eury peri million pounds of water.
afterward, Vales saiil. They are IU1 said mercury affects the
staylnu with relatives until they nervous system and ultimately
feel satisfied that the mercury has can cause lus.s of vision and hoar-
been removed. liii!, iiilollcclual deterioration and

tiarrett Aral, an oil-site coordl- brain damaije.
nalur for the EPA, said a technical Vales said the DKH removed a
assistance team wearing while law quantity of mercury from
jumpsuits, orange boots, filoves the back yard on June 15, but did
and masks removed niercurv nul say how much.
from isolated areas, They filled Vales said he was baffled as lo
three drums with soil, which will how the mercury KOI into the back
be sent lo Alabama for testing yard of the Zhivalyuks, who
and visually surveyed the sur- niovedlnlolliecornerlownhou.se
roundhiH properties 'for mercury. In January.
lie said none was found. Vales said he contacted Ihe

Aral said the DEIl contacted previous owners and Immediate
n nnl I the El'.Uo assess Ihe conlamlnal. neU'hburs but could not determine

ft R I Q 0 U 4 I ed properly, lie said the technical 111" source of the mercury,
n" ' assistance team surveyed tlie site The Xhlvalyuks, after notlclnu

last Wednesday and determined da mailed venetallon on the lawn,
there was no danger becaii.se no put down sod and turf in Ihe buck
mercury vapors were found in the yard, nul the mercury, which
liuuse V.Hi's .suspects was present In Ihe

"I've never heard of a mercury snil. "worked Us way back lo Hie
problem in or oul.iide anybody's surface" despite ils heavy metal
house," Aral said. "This is a first density.
fur me." Vales said the I'.I'A will Invcstl-
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PHONE CONVERSATION RECORD

'', W, T7Conversation wllhi ' , Dale..
Name _L'u-,'£.•• / .U-^fx:_______ Time______iZ_!!l
Company _}̂ JLiJLLJ~LjL3±______
Address ___________________ D Originator Placed Call
——————————————————————— D Originator Received Call
Phone ____________^___,_,_ W.O. NO. _________
Subject.

Notes: _jL=Ik_̂ _̂ Li/ksL__.£

^ • [-. 01J.
~n I! > ,/(/

? -^^

3.4,
,00

00.0_<a.
15'

D Tickle File____._/
D FollowUp By: ____
D Copy/RouleTo: ___

RFWIlO-'l'Ba

""————zrzz: "**——nmnnnir

Originator's Initials.
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Originator

PHONE CONVERSATION RECORD

/ /)/ *
Conversion wllh: .. Dale—W—l -jttfJ_t
Name fe=W_1-tJ^fL_______ Time_____/.&/(L_AM/PM
Company -UAAAA/AAs&i_________
Addros? ___________________ D Originator Placed Call
_______________________ D Originator Received Call
Phone_J( j- rt______,_.____ W.O. NO.
Subject

'e—fifiOL—

-fr
zk)

C /. 0
I.I

ViSiblt fa ' »flty/(d
Vi.iblftfq ' "J "

J

11
,J?p - tf/̂ yJri

,$ ' - r̂rtAy/g Ixry. 9*tt(
trs-i-

0*1

\I}J£6!$___________ .Y____ Y ^
--AjjÂ ^̂ Ê MJĵ Ĵ̂ Ĵ̂ f̂î

a File______
D Tickle File___
D Follow-Up By: _
D Copy/Route To:.

-v——-
Originator's Initials.
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DRAFT

Tos ERD/OERR (EPRSSll)
Ton T. MP.SSEY (EPfl9374>

Fromi T.MflSSEY <li.Pf.9374> Deliveredi Mod S*-June-fl7 6iBO EOT Sys 163 (1
Subject i MERCURY SITE
flail Id i I PM-lG3-a70li£<(-061640630

PQLREP ttl
Trowbridpe Estates Mercury Site
Southampton, Bucks County. PR
flttn; T. Massey and T. Fields
1. Situation (-000 hours, 6/23/87.

fl. EPfl on site this date to investigate reports from PODHR
and TRT concerning mercury contamination on a residential
pronerty in Trowbridge Estates, Bucks County, PR. DSC flrai, TflT
and PflDER on site to review areas satnpledjelemfintal mercury
visible on ground surface in close proximity to - residential
living quarters and children's play area. QSC activates S>GUK
emergency funding this date for emergency removal , site
security, and sampling, based on site assessment and PflUER/CUC
recommendation. Properties affected belong to the Zniveilyuk
family and open ground owned by the Trowbridge Estates MomeownBrs
fiasco.

ft. Personnel on Scene i
EPfl-1
TflT-S
PflDF.R-l
Uooer HSouthhampton Police' Dnpt.-'t
Upper Bouthhatiipton Fire Dept.-l
Two. Personnel-S
Property owners

C. Weather: Hot. Humid, high BO's

II. flctions Taken
fl, EPfl Region III was notified on 6/16/Q7 at 1399 hourra by

PP1DG.M [Central Office of what appeared to be elemerital mercury on
the.1 Zhivffllyuk property. ThR Zhivalyukss had notified trifj State
Health Dent, of thus during the week of June 11, 19Q7. The EPfl
THChnioal flaaistance Team (TflT) performed a site inspection
6/17/07 with PfiDER and found elemental mercury in relativaly
larae quantities throughout the ground surface of the Znivalyuk
prcmerty. DHC flrai and TfiT arrived on site for further
irifspRBtlon 6/S3/B7 at 1130 hours, 'immediately after rspeiving
cowinunication from PHDER which confirming and supporting the
nf?etJ for eiiirarnBney reponso actions by the fligericy.

El. DSC notified the following EPR personnel via phone
rBfiarcling dRVfc'lopments and future plania at this site: f̂tffrl f\f](\C i
t.ei- ''us, Enforcernent Section Chieff Charlie Kleernan, Deoxtty' ̂ "UJ I
SHC. ...ion Chief j Hermit Rader, Legal Counsel jflnn Cardinal, DPfl
v-eorBBentative) Joyce McCurdy, CDC.

C. DSC notified the following PRPs and PRP representatives
rpiinriJvnm niti? developmental Proonrty owners Clrntiory and KU'ft
/Iri >'.il vni', ,,it ll'n'i hi".. 5 Pronnrtv difvi/lonBr B i n.l. :lol:l; i ('..onr-il;. ,il:



DRAFT

1317 hrs. ( not avail.); Former property owner Scott Cantor at
1S1Q hrs. (not avail.); Horneowners Rssoc. at 1Q3Q hrs. No PRP
assumed cleanup responsibility at this time.

D. PRDER Mike Pennella on aite 11SO hours. Informed QSC and
TRT that PflDER chemist verified the preBence of mercury in site?
samples after visual observation. PRDER rep. on site until 1533
hours,

E. Property owners (Zhivalyuks) on site 1315 hrs. OSC
explained situation and- future plans for removal. Property
owners agreed to removal operations beginning OHOO hours G/£<>/87
without their orRsence.

F. QSC activates ERCS at 1430 hours to provide site
security personnel this date and arrange for crew on site at OflQO
hours 6/,=.4/a7.

(3. OSC contacts Upper Southhampton Police Department at
approM. 1440 hours apprising them of planned site activities.
Police and Fire Dept. rens on site within minutes of
notification: offered Two. equipment and oeronnel to erect
b- Tiers, snow fence, and bannerguard around the Zhivalyuk yard
t prevent unauthorised entry. Security measures completed by
1600 hours, fill Twp. personnel off site by 1700 hours.

H. Hoineowners meeting held 1830 hours near site. DSC
explained PRP status and future site activities.

I. QSC and TflT continue to investigate possible avenuer. of
contamination of this property with mercury. Preliminary visual
revitjw of neighboring areas reveals this to be an isolated
incident. Previous owners of this and adjacent properties since
bwildina construction were identified and contacted if possible
thiia date! no clues to spill obtained.

J. OSC informed that mercury vapor analyser recommended by
TRT for use in on site monitoring during removal activities is
not available until 6/£5/Q7 due to calibration at company of
origin. CDC McCurdy and Gray condone use of URVR! C with
oartricigns specific for contaminant mercury at this site.

K. OSC and TOT off site SOOO hours.

III. Future Plans

n. Removal activities to bnpin 000*rfipa, 6/34/67.
AfilUQOS?

"B. TflT to finalise *SOK funding documentation 6/84/87.

C. PflOER ««nd i-Pfl Public flffairs (Hal Yateia) to be on -site
6/S4/B7.
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D. ERCS arranging for analytical, transport, and disposal of
excavated materials.

E. TOT to prepare and implement soil sampling plan for 0-6"
cores and surface grabs on and around the property 6/24/87. •

F. OSC' awaiting PRDER and property owner lab results due in
near future.

Garrett firai, Qn-Scene Coordinator
USEPfl Region III
Philadelphia, Pfi

1̂0005'.



DRAFT
Jo: GRD/GERR (EPRSSll)
Tos T.MftSQEY (EPR9374)

From". T.MB8SEY (EP09374) DeliVBrerii Wed £4-June-87 SX>tZ& EBT Sys 163
Oct; TROWBRIDBE MERCURY SITE PQLREP (12

IMai* Id: IPM-l&3-a706a4-ie34'»Ci073

ITRQWFJRIDBE ESTRTEB MERCURY SITE
OSTERVILLE, BUCKS CQUNNTY, Pfl

CERCLfl REMOVftL ACTIVITY

JOTTN: TOM MRSSEY FIND TIM FIELDS

| PQLREP «i='

I. SJTUnnQN: ((lflOO HHS. 6/£4/a7)

ft. PERSGNNEl, ON SCENE: EPR-S, TflT-4, PflDER-S, UQCRL-1S,
TRT-4, ERCS-4.

B. WERTHERi SUNNY, TEMPS. IN THE UPPER 80'S.

C. ESTIMRTED COSTS TQ DRTE:
flGENCY CURRENT CEILING
EPfl 'h BOO » S H
TflT £.100 10 K
ERCS 3,000 30 K
HIJ ISJt 698 5 K .
TQTRLS *6,S9S * SO K

D. MERCURY VISIBLE JUST BENEflTH SOD LRYER (flPPRQX. 3 IN.)
TQ ft DEPTH OF 6 INCHES.

E. FOUR DRUMS OF EXCRVRTED SOIL RbiMDVED THIS DRTE FIND
STRGED ON BITE UNTIL DISPQSRL RRRRNCiECIENTS CflN HE MRDE.

F. DR. PETE LEDERMRN (WESTQN ZPMO) ON SCENE TO R3SI.BT TOT
WITH tilTE RCTIVITIES.

G. BUCKS CQUNTY COURIER TIMES PHOTOBRflPHER RND REPORTER ON
SCENE SPEfiKINQ WITH OBC.

II. RCTIDNS TOKEN

ft. ERCS (GURRDIRN) EXCflVflTED FOUR DRUMS Oh" MERCURY
CONTRMINRTED SOIL BY HflND. RXCflVRTED RRERfl WERE
DETERMINED BY VIBURLE INBPECTKIN BY QSC RND TOT. '

D. TOT COLLECTED SIXTEEN1' (16) SOU. SRMPLE THIS DRTE.
S1FIMPLE8 WERE PICKED UP BY LRB (WRSTEX) ON13 flRE TO Bi-
RNFILYZED FOR TQTHL MERCURY. LRB INDICOTED THRT THEY
COULD PROVIDE fl FOUR (4) HOUR TURMfll.OUND.

C. OSC C.QNTF.CTED Ef"R DPR RND ENFORC/eiliet.ltjblTH UPDRTli (JP



DRAFT
SHE STRTUS.

D. E-Pfl/QPR (HOL YRTI.S) ON SCENE RND CONTflCTED/UPDflTCD
REBIDliNTS OF SITURTION.

E. PRDER (MIKE PIIMQRELLR RND BliOKBE DF1NYLLR) ON SCENE TO
flSSIsr WITH SITE RCTIVITIES.

flCTIQNS TOKEN (CDMT.)

F. RTTDURNEY FOR TROWBRIDBE flSS.JCIf.TIQN BRIEFED BY OSC.

G. DISPQSF.L RRRRNGEMENTS FINALIZED BY ERCS. WflSTE
RCCEPTED BY CHEM WRSTE MQMT. EMELLE, flLO. OSC
DIRECTED ERCS 10 «HRflNC.G FOR OTHER TRF.N8PORTPITION
ftFTER RECICEIVINB EXTREMELY HIGH TRflNSPORTflTION RflTP.S
FROM RMO FOR R MILK RUN.

H. OSR CQNTRCTED GIGLIOTTI TO RET INFORMRTION RBOUT THE
FILL DIRT USED FOR THE DEVELOPMENT WHICH IS BELIbsVED 'ID
BE THE SOURCE FOR THE MERCURY.

in. FUTURE PLRNS

F). WRITING flNflYTICOL RESULT... FROM UflB. UUE 0800 HRS
6/S3/a7.

1 B. DECISIONS TO BK MF1DE OFTER RECEIVING filMftYTICfll.,,
1. PRDUEIXD WITH EXCRVRTION
S. DI-TERMINf-ITION OF HOW CLl-flN IS CLFiRN
3. NECESSITY FOR REBRMPLINQ
4. REPLflCE ROD flND CLOSE OUT SITE

C. SITE SECURITY TO BE ON SCENE THIS EVENING.

D. DRUMS TO BE TRANSPORTED TO CWM, EMELLE, OLfl.

OSC BRRRETT ftRRI
U.S. ti'Pft RGBION III

PR

To: ERD/OERR (EPOSSll)
. , To: T.MFISSEY (EPR9374)
*V flfiioooss



DRAFT
To i ERD/OERR (EPRS511)
To: T-'MftSSKY (EPR9374)

From i T. I'lfiSSEY (EPfl937'i> ' Delivered! Fri £S-JunB-S7 7iJ57 EOT Syu K.-..5 (X7>
et : mercury tilfce
Ids inM-lB3-fl706£6-G71&a07flO

PPLRI-P..3
JTrowlirldgis Estates Mercury Site

tmptcin Twp. , Bucks Co., PR
flTTNiT. Marasoy and T. Fie.ldn

|l. Situation (6/83/67 £000 hours)
e.icswation continues bauud on visual observation.-, arid

I lab result H obtained this data on siamulen takc.n COB 6/&4/B7.
I Lab rciBults indi.catB mercury contamination limited to
I areas on the Zhivalyuk property j mnrcury h«a been found during
I excavation at fl-10" below, ground surface this date. Saints .lew
I taken after excavation G/2S/B7 sent to lab for quick turnarcmrid.
I Site security being

B. Personnel on
EPR-1
TRT-3
ERf.S-3
Security-1

C. Weather- hot. humid, low 90'B

II. F.CTIOIMS TRKEN

' R, OfiiC, TRT and ERCS on situ this date < anproii. 133_i
[ hours) to continue excavation after lab results obtained vnrbally
.«); 1130 hours ieducate contamination remains in hot tsuoti,. Mensuvy

! conoEntratiwn remaining in areas excavated G/S4/B7 range from
S4.B l,o 640 inra/ha in hot snots, with other areas bwlow USI5H
background sioil, cone, of .09 pipm Hci. Excavation continueU until
l':)HO . hours tnift date, with close visual insnoction of shovelled
AOil by ERCS and TRT tiRforra dimoosal in overpacks!. Owe to the
f:inclini) of earthworms in the excavated areas, thei OliC bKilld'VFsn
that mercury soil led on the ground surface may have resKheid the.1
clay atrata via their pachwayu na oopooed to btsing brought :i n
with the sul.Kurfac.fi. fill.

P. OSC notified neiijhborhood reflidents in the area of Bitf
net ivitu»B. RutsidontB of 70S Qrantham, inimediatoly atljacent to
the site, were informed of thB removal and nav._< piarnusalon for
TflT to enter the property and visually inspect Uibir yard for
mercury contami nab ion.

C. R total of fl E3-?!Al. ovprpacku filJqr.l on sitf?. Stfven
oontflin BHcavatecl soil, one contains protectivi; clothing and

D. TflT iarnJ FsRCB ccmdunted clone search of Zhiva'lyuk
property on hands «nd kneea looking for elemental morcury. No
Add i t iunnl cont;aiiiinatii.'d (area!!, found. Sijoioch bo ivont Irn.iiij
(jhrouphout irniiiodiflte meishborhood S/S7/87. . _flfiiooose
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£;. Rir monitoring thin date by THT with mercury vapor

|.,.ni.ly.ji->r risvHffllt?d no readings above low r.jnrjo T'LV in i?xe.avflt;e.U
|«ri«aB.

f"Nr. fiRIJS Response Mgr. tiulivered Ciamolua of clodnyd arena
kk.i by TOT this date to lab for quick turnaround.

|III. FUTURE PIRNS

ft. OSC await intj lab -results from cleaned areas, ami
•verbally by 1100 hours 6/87/87. Site activities to resume this
Idato with either backfilling and rtvsoddinn the prooerty if

niplR!.. art! clean, or continued excavation if saninles are hot.
•Clean ScunnlRR will indicate aoatoment of the iinme(.lii.<l!i;' thrftflt. to
(public health presented by this site.'.

B. OSC awaitiny lab results from PRDER, due 6/8S/6?, nniJ
1'dhivalyi.iks, due date unknown.

C. OSC to prioritise completion of OSC report and
|rel iniiiuifih all information to Henry Dawo, EPR Enforcement asap.

D. Site restoration or continued removal to continue
|6/i.:7/S7.

Il5fjiret!t flrai, OSC
P-^etiion III

IPhi. .ir.lt',1 ahia, PR

^100057



DRAFT
Trowbridge Estates Mercury Site
Southhampton Twp., Bucks Co., PA
ATTN: T. Massey and T. Fields
I. Situation (Fri., 6/26/87 2000 hrs.)

A. Verbal results received this date indicate mercury
contamination remains in excavated areas up to 400 ppm in depths
of up to eight inches. OSC, ERCS and TAT return to site to
continue removal, based on ATSDR recommendation to excavate to
12" , cover,and revegetate. Additional excavation performed this
date. PADER recommended sampling re-excavated areas to assure
mercury removal, although this sampling not required by ATSDR.osc
accomodated PADER suggestion and cleaned areas resampled. Ten
drums of waste removed from site to Chem Waste in Emelle, AL for
disposal. Samples hand delivered to local lab for quick
turnaround.

B. Personnel on site:
EPA-1
TAT-3
ERCS-2, not inc. driver

c. Weather: Raining, mid-PC's
II. ACTIONS TAKEN

A. osc received verbal results on 6/25 samples at approx.
1100 hours. Mercury contamination remained in isolated areas up
to 400 ppm. osc contacted ATSDR ( Atlanta) for advice and
guidance on continued actions at approx. 1140 hours. ATSDR
recommended excavation to 12" and covering with clean fill and
sod.

B. As per osc instruction, TAT on scene at 1320 hours to
visually inspect neighboring properties for signs of mercury
contamination and take soil cores from Zhivalyuk yard for visual
inspection. No signs of mercury evident among the ten
residential properties reviewed this date and 6/25/87, or in
Zhivalyuk cores ( 5 cores, 12-15" deep).

c. PADER rep. George Daniliew, Norristown office, on site
approx. 1500 hours. Expressed concern with future use of the
property which may require excavation below the 12" level, e.g.
gardening, osc agreed to resample areas cleaned this date before
backfilling. Four composite samples taken and sent to local lab
for quick turnaround at approx. 2000 hours.

D. Transporter for drums ( S&J Trucking) on scene 1535 hrs.
Ten drums D009 waste transported to Emelle, AL for disposal at
1950 hours.

E. OSC, TAT, ERCS off site 2000 hours.

III. FUTURE PIANS
A. osc awaiting lab results from resampling today; verbals

expected by 1100 hours 6/27/87.
B. Completion of site activities expected Sat. 6/27/87.

Garrett Arai, osc /3filnnnco
EPA Region III H " IU(J(J58
Philadelphia, PA



DRAFT
POLREP #5
Trowbridge Estates Mercury site
Southhampton Twp., Bucks Co., PA
ATTN: T. Massey and T. Fields

I. Situation ( 1700 hours, Sat. 6/27/87)
A. ERCS, TAT on site this date to backfill and resod

excavated areas as per OSC Instruction. Verbal results received
this morning reveal only one composite sample had over l.Oppm
mercury (highest concentration was 48 ppm).From this data and
visual inspections it appears that this CERCLA removal is
complete. Property owners contacted today by OSC and informed of
completion.

B. Personnel on scene:
TAT-1
ERCS -3

c. Weather- Raining through 6/27 noon
D. Estimated Costs to date:

EPA-$lk
ERCS-$30K
TAT-S2k

II. Actions Taken
A. ERCS Resp. Mgr. contacted TATM Donegan at 1045 hrs. with

lab results. Samples indicated areas cleaned substantially with
excavation of 6/25. TAT contacted osc Arai with report; osc
instructs site crew to backfill and resod to complete removal
activities.

B. ERCS, TAT on site by 1230 hours to backfill and resod
excavated areas. Rains overnight had filled excavations to
ground surface, which required bailing. All areas refilled and
sodded; security fencing removed and Twp. Police contacted as per
their earlier request to pick up Twp. materials.

c. TAT informed resident of 700 Trowbridge Ave. that sample
obtained from his property was not contaminated with mercury.
D. ERCS, TAT off site 1540 hours, osc notified of removal

completion.
III. FUTURE PLANS

A. No further emergency response actions foreseen for this
site. The immediate threat to pubilc health and the environment
has been mitigated by the removal of the mercury both above and
below the ground surface in the areas found to be contaminated.

B. OSC report to be prioritized; completion of draft
expected within one week.

Garrett Arai, OSC
USEPA Region III
Philadelphia, PA

flRI00059
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FROM: VV&. SPIV/of
Shipper ,
Sireel

Zip
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UKAFT
PH«M limn 01 IIPO iFoim dmignmi loi ma cinnn 11 j.piiin) IHHMIICI | _______ _______Fmrn AI.IHOHKI 0MB No. gOQMm Cipmii UNIFORM HAZARDOUS

WASTE MANIFEST
21. Generator's US EPA ID No, Mamlcjl Document No.
ff'flt'!YiJf-i '/r'Ĵ~ I , ol

2. Pago i Inlormallon In the shaded areai
Is not required by Federal law,

3 Generator's Name and Mailing Address {
<•/' •' f'f •' ••• £.'. -f. '

A. Slale Manliest Document Number,

4. Gonomloi a Phono | ' )
/, B. Slate Oencielort ID

S. Transporter l Company Name 6. JS EPA ID Number
'"— "i" I A1

C. StaleTran»poner'».IO,,"v.. ./... .•„.?
0. Transpornr'».PIiohe1.,' •., r/i .

7. Transporter I Company Name 0. US EPA ID Number E. SlaleTnm. Perm'110 '
F, Transponei'tPhgiie

9. Designated Facility Name and Sile Address 10. US EPA ID Number
.:.. l '•'••• ' ' •'

G, Slate FacM ID

11 US DOT Doscilplion (Ine/utling Proper Snipping Name, Httiartl Class ami 10 WumCerV
12. Containers
No. Iffie T& 'Quantity UnllWlrtol Waste No.

;̂../. (M I i.//..,,.

J, Additional Descriptions lor Materials Lined Above K, Handling Codes lor Wastes Listed Above

15. Special Handling Insi.uctlons and Addillonal Inlormallon

16. GENERATOR'S CERTIFICATION: I hereby declare Itial Ihe conlonls ol Ihls conslgnmonl nro fully and accuiaioly described
above by proper shipping name and mo das silled, packed, marked, and labeled, and mo in all reaped! in proper condlllon lor
iranspon by highway according lo applicable International and national governmental rogulallons.

Pate
PrinlefliTyp-Kl Name Slg^pluto t __ Monl-i Day Year

17. Transporler l Achno.ylMg'erm.nlorflecelplol Materials
Printed/Typed Name

iB̂ Tran'spoler ̂.dinQwIodgombr.! ol Receipt ol Materials

Signature / / Month Day Veer
L_i7.7 • Pille.

Punledfr/ped Name Signature Month Day Year
_______________________I I I

19, Discrepancy Indication Space

20. Facility Owner or Oporalo.: Cenlllcallon ol receipt ol hazardous materials coverê IiJ«î nAij.«>>fiuieol u noted In Ham 19.
Date

Prlnled/TypodNsme Signature Mwilfi Oav fear
_________________________I I I

StyHFIM Ub«4.M»lll,Ch«so. IL606W .__̂ _ EPA FtHm 8700-22 (3-M)

FILE COPY OR STATE COPY



DRAFT
cum m i>po iFoim ainiwo loi ma on QI.H i .Miiicm unmmim i___________________Foim Appimta. 0MB No.iMO-iHiH. Emimi 7.31,88

UNIFORM HAZARDOUS
WASTE MANIFEST

21 Generator's US EPA ID No Manilosl Document No 2. Page 1
ol

Inlo.motion In ihe shaded areas
Ii not required by Federal law.

3, Generator's Name and Mailing Address f/r(.
'

A, BWiMMllWI Document Number' •••
sf, /v /.-.»/_ /-/,
Generator's Phone I -''i".

5. Transporter 1 Company Namo 6. US EPA ID Number
'*--^ I A1 •* • .v?."'' •' ••

C, SlateTimupBtl.'lrtJDli.fiji.'1'.i.. ',*''/
D. '[iu\nmWtKm̂ u>''i it.'/ a t ti

7. Transporter tCompany Name 6. US EPA ID Number
'•> A T . p . . '•- I ....-'. ,••, ./ I, if(

. Designated Facility Name and Silo Address .10. US EPA ID Number

. A "

o
G
H
E
n
A

b.
o

US BOT Description (Including Proper Shipping Namo, Haiarst Class and 10 Numliorl
i2.Conlaini.i3
No, Type

TotalQuantity UnitWHVel
1 1

Waste No,

10

J, .Additional Descrlpllons lor Materials Listed Above K, Handling Codw (or Wastes Llslet! Aboveg Codw

• I ' V< 111' •'• uliTj \m\ ̂ll.'l.'jjulllUirtytt l'i'iTJ<Jlt.J Jt*4f*.t.~llt&.

IS, Special Handling Instructions and Additional Information

16, GENER/' • fl'S CERTIFICATION: I hereby declare that the contents ol this consignment are lully and accurately described
above by,. .par shipping name and are classified, pacKed, marked, and labeled, and are In all respects in proper condition lor
transport by Highway according lo applicable International and national governmontal regulations.

Dale
PrlnledfTyped Name Slgwlure / Memr. Day Year.. oiyvfliuitt . mviiiii uay

11 Aw ' JWU/tf £//fob______U/ L,
17. Tr ansponer I Achnowfeogemenl ol Receipt ol Materials

Prlnled/TypedName ^ __"T") t 1 1 ______ "Tr *r~
nerj.'i.!.ino'wl'ed9emJn(ol Recelpl ol Materials •— !̂ ' •— Ĵir1ranspo

Prlnted/TypodName Signature Month Day Year

19, Discrepancy Indication Space

20, Facility Owner or Operator: Conifcailon ol recelplol hazardous materlatscovarod by this manliest except as noted In Item 19,
Date

Printed/Typed Name Signature ' u " U 0 ̂  Mould Day Year

SlyMFIM UMmulir, Chicago, IL COM . . EPA Fom 8700-22 (}*()

GENERATOR COPY



DRAFT
MHTAI.SJ

SO 70 Hd/100 ml PUB

Flturo 17-5. Dose-response relationships forelte of lead on hcme Inlermeillatcs, The ordlnalc
represents percent respondents for the various elfecis, . K
Effects: *5
FEP « Concentration of erythrocytlc porphyrln concentration, expressed as HB/dl packed cells,
ALAD « Amlnolevullnic add dchydrase activity In blood, expressed as 7. inhibition,
ALAU • Concentration of amlnolevullnlc acid in urine, expressed as mn/l.
l From Zielhuls, R, L,. Dose-response relationships for Inorganic lead, Int. Arch, Oeeua. lltuli/t, J! I
35:1-11., 19-35, 1975.) j|

dose is measured must correspond to the time headache, Further, the wide spectrum of maul- >|:
at which the effect occurs. Alternatively, the dose fcstatlons of illness among cases makes It ex- '!
[ '. not change during the lag period between trcmely difficult to compare responses to various j] ;|
i jrrcncc of effect and actual measurement of regimens, In adults and children both, Ihe major |ij
effect. These conditions are rather difficult lo specific therapeutic objective Is removal of lead Qlj
satisfy, AS a matter of fact, it can only be done from the body using chclailng agents, In adults J'l
satisfactorily with regard to lead effects on hcme the most widely accepted procedure is Intra- -i-
synthesis. A good example of how dose and venous infusion of the calcium salt of disodium i
effect change together was provided in a pro- ethylcncdlamlne tetraacctate (CaEDTA), llo 2 g i:
spcciive study of newly hired lead workers, As per day, for 4 to 5 consecutive days, The lead :
PbD rose, ALAD activity fell more or less con- chclaic formed by exchange of Cu for Pb is
currently (Fig, 17-4), As would be expected, ihe excreted promptly in the urine, Curiously, the
response of the workers varied both as lo the PbD major source of lead mobilized In this manner Is
in the work environment and as to the magnitude the bones (Hammonil, 1971),
of ALAD Inhibition. The intcrindlvidual vari< The treatment of lead poisoning In children i
ability in response is expressed in the form of also emails a course of CaEDTA Ihcrapy, cither
dose-response curves. For lead effects on home alone or In combination with dlmcrcapiopropan- '
synthesis, estimates can be made of the percent ol(BAL),Comblncdtherapyhusbccnfoundlobo
respondents, This Is Illustrated for the major more effective than therapy with either drug
uiTeiits of lead on hcme synthesis that h:wc been alone (Chlsolm, 1970).
under discussion (Fig, 17-5), The elaboration of
dose-response curves Is useful only if the parllcu- MERCURY
l»r effect (o,g,, FEP > 80) has some health slgnl- Introduction
ficancc. U Is "the hottest, the coldest, a true healer, a :
Tttaimtnt of Leail Poisoning wicked murderer, t precious medicine, and a
ll Is extremely difficult lo evaluate the benefits M̂". I"*""' » frltni1'"»'can fll>ller »nl1 llc'" "•

of iherapcutlc regimens for Ihe treatment of lead IWoodn I, J,. Tat Strieon i Mat or Mmiarf &
poisoning, or oilier metallic poisons for that Dm'ai' Sms"f- Ullllon' '"'•p' •"'
matter, To begin with, Ihe Incidence of frank There has always been an aura of magic sur-
poisoning and Ihe corresponding amount of founding mercury, Even the name, shared by a
clinical experience Is low compared to many olher —————*-n-
dlseascs, e.g., hypertension or Ihe common • Queued ftoffl Q.I
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Roman god and a distant planet, and the lustrous It has a high vapor pressure, A saturated aimoj.
liquid appearance of this metal suggest magic, phcrc at 24° C contains approximately 18 mil
Before the lime of Christ and even lo this day, M9. Of equal significance Is the fact that tht
magic properties have been ascribed to mercury, vapor exists In a monoaiomlc stale, It Is therefore

i ii It occupied a central role among alchemists in distributed primarily to the alveolar bed upon -.--
|| the transmutation of base metals into gold, It Inhalation, Finally, metallic mercury has limited "'"': ,
i; was carried about as amulets lo ward off disease but lexicologically significant solubility In water •'$
11 and other evils, At various times down through (20jig/l) and organic solvents (2.7 ms, I In ~^'
i' the centuries it has been used to treat almost every penlanc), "...
',', ailment known to man, Even lo this day It Is used 2. Inorganic Mercury—Ms1' »ml HB* •. Of ~-;
:- to a limited extent for therapeutic purposes, Its these two oxidation states, Hg3* Is the more -••'•

toxic properties, liowcvcr, were not unapprecl- reactive, readily forming complexes with organic -'•-
aicd, It has long been widely condemned as being llgands, notably sulfhydryl groups, In contrast to '•"£'.
a drug with no reasonable margin of safety, even HgCla, which is both highly soluble In water and •:.•:•:
at a lime when It was being wed widely, notably highly toxic, HgCI is highly insoluble and com- """
for :lie treatment of syphilis. Even the character- spandlngly less toxic. ';™
istlcs of occupational Intoxications were do- 3. Organic Mercury. These compounds are "~~:''
scribed in the Middle Arcs, of diverse chemical structure, As the term is used ''_?• I

Man is apparently a poor student of history, here, organic mercury refers lo all compounds in
Mercury poisoning still occurs lo some extent in which mercury forms a bond with one carbon
certain occupations, principally from Inhalation atom. For all practical purposes, the group Ii
of mercury vapor. There also have occurred epl- limited to meihyl and ethyl mercury, phcnyl
sodcs of environmental contamination with mercury, and the family of alkoxyalkyl mercury
organic forms of mercury, principally methyl diuretics.
mercury. The most widely known such episode „,. .,_,,,,.„ .,„,.,, „ ,,,,,,RCII rnnrn H,.occurred In Minamata Bay, Japan, from 1953 CH.Hg'iC.ll.HiciC.ll.ll.'iRCll.CORCH.H,-
inlo the early 1960s, This was followed by a These organic cations form sails with Inorganic

' similar episode in Nllgala, Japan. In both cases and organic acids, c,g,, chlorides and acetates,
the cause was consumption by the local Inhabi- They also react readily with biologically Im-
lams of fish that were contaminated with pormnt llgands, notably sulfhydryl groups.
mercury from industrial waste, In all, 1,200 cases Finally, they pass readily across biologic mem-
of poisoning were reported, Even more extensive brancs since they are lipld soluble, The major
episodes have resulted from contamination of difference among these various organomcrcury
bread made from cereal grains treated with cations is that the stability of the carbon-
alkyl-mcrcury fungicides, The largest of these mercury bonds In aim varies considerably, Thus,
episodes occurred In Iraq, 1971-1972, U involved the alkyl mercury compounds are considerably
some 6,000 cases and 500 deaths, more resistant lo blodegradatlon than either

At the time that outbreaks of methyl mercury phcnyl mercury or the ulkoxyalkyl mercury
poisoning in Japan were under active investlea- compounds,
lion, Swedish scientists found high conccntra- .
tions of methyl mercury in freshwater llsh, The aiaorpnim
sources of mercury were mainly chloralkali For elemental mercury the most imporii.nl
plants, drainage of fluids in which cereal grain route of absorption Is llw respiratory trad. A»
seeds had been treated with mercury, and wood would be expected from the mono-atomic nature
pulp plams. Methylatlon of mercury occurred and lipld solubility of mercury vapor, percent
due to the action of aquatic organisms, leading to deposition and retention are quite his.li, ol the
transfer and bloconccntrallon up the food chain order of 30 percent In man, Although conlirnu-
to the large carnivorous fish, For more details lory data are not available, monoalkyl mercurial*
concerning the environmental significance and (c.g,, methyl mercury) probably also^ are de-
toxicology of mercury, there are two good recent posited and retained to a high degree, since they
reviews (Clarkson, 197!; WHO, 1576). have high vapor pressures and high HP|J

solubility. .
lUttaaollim Elemental mercury Is very poorly absorbs"
The chemical form of mercury has a profound from the gastrointestinal tract, probably less lhan

Influence on Its disposition, For all practical 0.01 percent, This may be because, unlike in IW
purposes there arc three general forms of lungs, mercury Is not In a monoalomic state but,
mercury, rather, occurs as large globular particles. IBj

1. Elemental mcrcuWTjHR"A XMi fornl ls of organic mercury in food la absorbed lo the exiti"
considerable ImponarlidloildjIliQiQlg (ccausc of aboul 7 percent, and organic mercury c°n>'
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Flturc 17-6, The fate of single
duses of Inorganic mercury and
meih>l mercury In rats, (Modified
from Swcnaoq, A,, and Ulfvarson,
U.: Distribution and excretion of
mercury compounds In rats over a

period followliig a single
40 60 BO

pimnds are very efficiently absorbed, owing lo Ihe central nervous system. This apparent para- ., •
their lipid solubility, For example, the absorp- dox Is explained by the fact that transfer of the [. I
lion of methyl mercury, even mixed with food, is lipid-solublc Hg° from Ihe blood lo Ihe brain Is '
9' 'ii 95 percent In adults, sufficiently rapid to result in a lexicologically
1 a with all metals, ihe degree of skin absorp- significant differential distribution to lhat organ -;,, i
lion In man Is not known with any precision, (Magos, 1967), The subsequent oxidation of HB° jjj|i |
Systemic absorption of alkyl mercurials prob- in Ihe brain serves lo trap it there. A similar
ably is substantial, People have been 'poisoned as selective distribution occurs in the fetus, The
a result of dermal application of methyl mercury oxidatlve process is enzyme mediated, with the
ointments, Some absorption of elemental mcr- calalasc complex being Ihe most likely site of
cury and even of Inorganic salts of mercury oxidation.
occurs, Thus, In experimental animals, 5 percent The disposition of organic mercury com-
of an aqueous solution of mercuric chloride was pounds Is, In general, qulie unlike that of Hgat.
absorbed through the skin of guinea pigs within This Is particularly true of ihe short-chain alkyl
live hours (Skog and Wahlbcrg, 1964). mercury compounds, notably methyl mercury.
m ... ,.,,,, Flgurel7-6comparcslhcfntcofsingleequalsub-
Dltulbmim aml Mttetolhm cuwneoui doses of Hg as HB" and as methyl
The distribution of mercury varies consider- Hg. Although bolh forms of mercury distribute

ably, depending on the chemical form and, to a preferentially lo the kidney, ihe concentration in
lewcr extent, on ihe route of administration, the brain and blood Is substantially higher in the
Klcrnenial mercury is rapidly oxidized to Hg" case of methyl mercury, Toxic manifestations of
anil organic mercury compounds arc also to inorganic mercury are renal whereas those for
varying decrees metabolized to yield Hg". As far methyl mercury poisoning are neurologic,
as tissue ulllnily Is concerned, Ihe most out- Tliedlsposlllonofphcnylmcrcurylscsscnllally
standing single characteristic of mercury Is Its the same as for Inorganic mercury. This Is because
affinity for the kidney, This is true both for the carbon-mercury bond Is rapidly cleaved In
HB'' and for Ihe organic mercury cation R-llg*. vim, yielding benzene and Hg",Thc benzene is
The disposition of Inhaled elemental mercury subsequently oxidized lo phenol, conjugated, and

vapor is of special interest because of ihe import- excreted, Alkyl and alkoxyalkyl mercury com-
ance ofintoxlcation by this route, It haslong been pounds also are subject lo some carbon-mercury
known that Hg0lsrapidlyoxidlzcdinlheerythro- bond cleavage, but the mechanism whereby this
cytes to IV', even in ultra, Ycl, while chronic occurs Is pocrly understood (Cage, 1971), In
mercury poisoning due to intake of Hg" is general, cleavage occurs much more slowly than
essentially a renal problem, chronic mercury with phcflyBnfr«t|riri RAM aCclcarance from the
jk̂ oning due to Inhalation of Hg" Is a disease of body vafrcS a trMMurl.DiOomc cases, as with
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alkoxyalkyl mercurials used as diuretics, clear- bread contaminated with methyl mercury far
ancc is much faster than for Hg". In other coses, long period) of lime was quite consistent with the
as with methyl mercury, clearance is considerably clearance half-lime for ihe amount administered
slower than for Hg". Ma tracer dose to volunteer:. For oilier forms of
Mercury moves readily across the placenta mercury the biologic half-life Ii not so well

Into fetal tissue, Regardless of the chemical described. Limited data suggest, however, that
form administered, fetal tissues attain canccn- the biologic half-life of inorganic mercury Is only
irations of mercury at least equal to those of the about 40 days In man, as contrasted to 70 dayi
mother, In fact, in the case of exposure lo Hg for methyl mercury.
vapor and lo methyl mercury, fetal conccntra- _ .
lions exceed those of ihe mother to varying *««««»
degrees, depending on the species, duration, and The relative contribution of urine and feccs
absolute level of maternal exposure. Fetal Imoxi- lo the total elimination of mercury Is, as with
cation by way of the mother has been docu- other features of mercury metabolism, quite
mcmed In cases of methyl mercury poisoning, variable depending on the particular form of
In the earlier section of this chapter dealing mercury in the body. Upon prolonged inhala-

with lead, evidence was presented for the exist- lion of mercury, urinary excretion somewhat
cnce of a metal-sequestering mechanism, stlmu- exceeds fecal excretion. The same probably
lalctl by the metal Itself, Evidence for such a applies lo mercury administered as Hg". The
mechanism also exists for mercury. Meiallothio- rate of urinary excretion for any one Individual
ncln, a low-molecular-wclghl protein rich In fluctuates considerably from day 19 day even
sulfhydryl groups, was originally Isolated from under steady-stale exposure conditions but has
horse kidney, U has a high alfinUy for zinc, bccnfoundinlndusiryioberoughlyproponlonal
cadmium, and mercury. Administration of any lo the level of air exposure. The mechanism of
one of these metals stimulates the synthesis of renalexcretionofmercuryiscomplcx.Thewclghl
metalloihloneln. The renal concentration of of evidence suggests that glomcrular filtration
mctalloihloncln Is Increased as much as sixfold contributes little to the renal excretion of any
by administration of inorganic mercury, It may form of mercury, The mechanisms whereby the
serve a protective rale for the kidney by sequester- tubules release mercury Into the lumen of Ihe
ing mercury, since ihe minimal concentration of ncphron arc not well understood, At ncphro-
mercury In kidney associated wlih toxic effects is toxic doses of Inorganic mercury, however, u sub-
considerably greater with chronic administration stanilal excretion occurs by exfoliation of renal
than with acurc administration. The role of cells.
metallothionctn in toxicology Is discussed further In contrast to the excretion of inorganic mcr-
In the section on cadmium, cury, methyl mercury Is excreted mainly in the

:' As with lead, the concentration of mercury In feces. Two separate processes are involved:
'•! . the blood has been used us a biologic indicator of biliary excretion of methyl mercury and cxcrc-

exposure, The distribution between blood cells lion by exfoliation of Intestinal epithelial cells
and plasma is dependent on the chemical form. move mercury Into the Intestinal lumen, Intcslln-
Thus, with methyl mercury exposure the con- al rcabsorpiion of the mercury, however, sub-
ceniratlon ratio, whole blood/plasma, is approxi- siantlally cancels Ihe biliary contribution to net
matcly 20, while with exposure lo mercury excretion, A polythiol resin has been developed
vapor ihe rulio Is only slightly above unity that short-circuits this cnlerohcpatic rccircula-
(Lundgrcnf.«/., 1967), Measurement of mercury lion. When the resin is given orally it traps Ihe
in blood has been extremely useful in assessing mercury excreted into the bile and carries a
safe steady-state levels of methyl mercury substantiall'ritctlonol'iiuu>inioihefeces(Clurli-
exposure in man, son •-'' al,, 1973), This procedure has been dem-

The kinetics uf methyl mercury disposition arc onstrated to accelerate mercury excretion In
fairly straightforward and simple, Elimination human cases of poisoning (Daklr <«./., 1973),
rates as determined in human volunteers receiv-
ing single radioactive tracer doses Indicate that Biola&e Effects
the clearance of the dose from Ihe body is ad- As in the case of lead, mercury has toxic effects
cquaicly described by a single exponential climl- Involving numerous organs and systems, Some
nation constant, The clearance half-time from have been clearly shown 10 occur in man under
these studies was found lo be about 70 days, This current and recent circumstances of exposure.
rate of elimination seems lo hold over a range of Others either are of historic Interest or are
input rates, Thus, the raleafp|lsunoe|iriiocco{ phenomena that have been demonstrated only
mercury from the blood nnikU bltp4flry Qh§ in animal models, The relevance of these to Ihe
consumed moderate or large amounts of llsh or human condition is In many cases uncertain.
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Regardless of all that, our present perceptions The paihogcnellc mechanism of ncurotoxicity
suggest that, Irrespective of the chemical form of has been Investigated intensively In recent yean,
mercury, the major target organs are the central particularly concerning methyl mercury, The
nervous system and the kidney, As will be seen, various approaches used reflect the diversity of
there is no sound basis for concluding thai this Is toxic phenomena exhibited, Thus, the problem
because ihe toxic actions of ihe various chemical has been viewed from (he ncuroanaiomic stand-
forms can be attributed to a single common point as well us from the biochemical, ncuro-
meiabollie,e,g,,Hg". physiologic, and pharmacologlc standpoint],
Central Ncrvoiu System. The most consistent Chung (1977) has reviewed these studies and has

and pronounced effects of exposure to both proposed a tentative pulhogcncilc mechanism,
elemental mercury vapor and to short-chain alkyl which applies primarily lo methyl mercury be-
mercury compounds are on the central nervous cause relatively few of the studies have dealt with
system. There are similarities but there also are Inorganic mercury or have directly compared Pi
distinct differences, The effects of mercury wpor effects of the Inorganic and alkyl fornu, |
exposure are strikingly neuropsychlairic In nature Doth Inorganic and alkyl mercury disrupt Ihe \
whereas those resulting from methyl mercury Iniegrliy of Ihe blood-brain barrier as manifested J
exposure are largely of a scnsorlmoior nature, by extravasation of plasma protein Into adjacent •• (
Certain effects are similar In bolh types of ex- cerebral tissue, Since the blood-bruin barrier acts j ] j
posure, however, notably tremor, In mercury to regulate the uptake of amlno acids and other jjjj
vapor exposure the tremor progresses In severity metabolites, It Is possible that brain metabolism '38
with duration of exposure, Initially Ii involves Is affected at this point of Interface with the
only ihe hands but later may spread to other parts circulation, The actions of mercury are probably
of the body, Tremors arc triggered by voluntary not limited lo the blood-brain barrier, however,
use of the affected muscles (Intentional tremor), Doth forms of mercury are widely distributed
Neuropsychiulrlc signs also occur al relatively elscwherelnlheceniralnervoussystcm.bullhero
low levels of exposure, notably excessive shyness, are quantitative dilfcrcnces, For example, while ,|J |i
Insomnia, and emotional instability with de- bolh forms of mercury localize to a high degree jjlj-
pp"«lve moods and Irritability most frequently In dorsal root ganglion neurons and nerve fibers,
rt' ted, This ncuropsychiatrlc complex Is inorganic mercury has a lesser degree of localiza-
known as" erethism," • lion In neurons of the calcarlne cortex than docs
Tremor also occurs In methyl mercury methyl mercury, Degenerative changes are wide-

Intoxication, but other effects not seen In mercury spread in both forms of poisoning, although the
vapor exposure occur more consistently and at nalureofllicchungcsdlffersincerlalnrcspccis.In
lower exposure levels,Tlicscarcscnsory In nature, general, sensory neurons have been found lo be
Theearliestslgnsarc parcstheslas undconslriction more severely affected than motor neurons, Cliul
of the visual field, Al somewhat higher levels of elements actually proliferate In areas of ncuronal
exposure other sensory effects occur, such as loss damage, perhaps lo provide metabolic and struc-
of hearing, ofvesiibularfuncilon,andofihesenses turul support to the injured neurons, Damage Is
of smell and lasic, These effects are not known lo not limited lo the cell bodies, Nerve libers also are
occur in elemental mercury Intoxication, Numer- affected, Degeneration of both the uxoplasm and
ous other neurologic effects occur In methyl ihe myelinshealh Is common.
mercury Intoxication, These are motor effects Biochemical explanations for the various
such as incoodination, paralysis, and abnormal degenerative changes abound. Enzymes along the
reflexes, It is noi clearly known whether molar glycolylic pathway and protein synthesis are
neurons are uniquely involved. Some of these inhibited.lnhibillonofproteinsyniliesisprcccdes
motor effects, e.g., ^coordination, could result bolh change:, in anaerobic and aerobic jlycolysls
from defects in sensory input, us well as neurologic effects, This "silent period"

Ncuropsychiatrlc effects, which arc so proml- of several days between Inhibition of protein syn-
ncnt in elemental mercury exposure, are also thesis and neurologic effects is seen even with
reported 10 occur In methyl mercury poisoning, single doses of mercury, U is not certain whether
but not so consistently. Further, Hie effects seem ihe Inhibition is due lo reduced umlno acid up-
somewhat different from ihosc observed In lake across the blood-brain barrier or whether
elemental mercury poisoning, Thus, shyness and the Inhibition occurs by some other means.
irritability arc not observed In methyl mercury Various neurophyslologic parameters also are
poisoning but are very prominent in elemental altered by mercury, Spike potentials of sensory
mercury poisoning, On the other hand, spun- ganglionlc neurons of animals receiving methyl
taneoua Ills of laughing and crying and Imellcc- mercury are prolonged, Indicating retardation of
lual deterioration occur only In methyl mercury repolarlzallon, It has also been found thai mcr-

g, cury blocft gytyM̂ ĉ rjil jjcuromuscular iruns-
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mission, The latter finding Is of particular interest and tubular damage, Exposure lo Inorganic
since a similar effect occurs In some cases of mercury at levels sufficient to cause protcinurla
methyl mercury intoxication in man. does not result In Increased amlno acid excretion,

II Is not possible al this lime lo say whether all It appears, therefore, that the renal tubular Irani-
ihe varied effects that have been noted cxperl- port system for rcabsorpiion of a-amlno acids is
mentally occur ai a result of Independent actions less sensitive than the transport system for
ofmcrcuryoruslai|cslnachainofrclaic.lcvcnis. absorption of low-molecular-weight proteins,
Unitarian hypotheses arc always attractive. Information concerning ihe effects of methyl
There Is none at present that adequately accounts mercury on renal function in man is nonexistent,
for all ihe diverse neurologic phenomena that except for statements lo the effect that even In the
have been observed clinically and experimentally presence of neurologic effects the kidney is
in mercury Intoxication, seldom alTecied, This is consistent wiih expert-
Kidney, By far the highest concentration mental studies In rats In which subchronlc ex-

of mercury occurs in the kidney, regardless of posure to methyl mercury caused moderate
the chemical form absorbed. Yet, for all that, protcinurlu only at a level of mercury admlnlstra-
the kidney Is (lie primary target organ only In ihe lion that actually killed u substantial number of
case of Inorganic mercury (Us"). At least this Is the animals.
so with respect to toxic effects, It Is true that the Oilier Effects, Although the nervous system
kidney also is the primary target organ for non- and the kidney are ihe usual major targets for
toxic effects In the special case of Ihe alkoxyalkyl effects of mercury, a variety of other loxlc phe-
mercury compounds used ihcrupcullcally as nomenu occur, Some of these are well-known
diuretics, II Is also irue that certain morphologic accompaniments of clinical poisoning, Others
and functional effects are seen with subletlwl are effects seen In experimental animals that may
doses of methyl mercury, but these are of un- prove In Ihe future to have significance far man,
certain significance in comparison lo effects on In Ihe case of mercury vapor inhalation, Ihe
ihe nervous system, neuropsychlatrlc problem resulting from chronic
Massive oral doses of Inorganic mercury, such exposure Is accompanied by stomatitis, gingivitis,

as may be taken with suicidal Intent, Initiate a and sometimes excessive salivation and a metallic
train of events beginning with anurla, progressing laslc, These lend lo occur mainly in people whose
lo polyurla, and finally lo n recovery of normal oral hygiene is poor, A peculiar discoloration of
renal function. The phase of anurla Is the most the anterior surface of the lens In the eye also is
life-threatening and may last for many days. The frequent ("mcrcurlalentis"), When people are
puihogcnetlc mechanism is nol well understood. exposed (o very high concentrations of mercury
Experimental evidence from animal studies vapor, pncumonitis occurs as a result of direct
suggests that several factors arc involved, These irrlttiiion of the lung, In ihe case of poisoning
are tubular obstruction, Increased back diffusion with inorganic mercury salts by mouth, severe
of tubular filtrate, and prcglomcrular vaso- Inflammation of the mouth, esophagus, stomach,
constriction. and small Intestine occurs, Following this Initial

The phase of polyurla Is characterized by de- coniaci Inflammation, a secondary Inflammatory
creased renal concentrating capacity. It probably effect may occur wherein absorbed mercury
results mainly from a substantial Inhibition of localizes In the Intestinal mucosa. The colon is
proximul tubular sodium rcabsorpiion, In severe peculiarly sensitive to this secondary inllum-
poisoning, disturbances in tubular function may matory action, There also Is a disease of infants
persist for several months after poisoning (Valck, known as ticrodyniu or" pink disease" in which
1!)65), inorganic mercury seems lo play a role. It Is
Acute Inorganic mercury poisoning, as dc- characterized by ncuropsychinirlu disturbances,

scribed above, Is relatively rare, The more usual peripheral vascular effects, disturbances of
form of mercury nephroloxlclty occurs with sensation of the extremities, stomatitis, and other
chronic Industrial exposure and is characterized vague, nonspecific signs, The disease Is nol
by protelnurla, If severe, the nephrotic syndrome uniquely associated with excessive mercury ex-
Is observed, wherein the loss of plasma protein Is posure, nor does It occur regularly among chll-
sufficiently greul lo cause hypoprolclncmiu wlih drcn exposed to mercury. Sec Dldstrup (1964) for
edema of dcpcndi.nl puns, e.g., the ankles, a detailed discussion ol'ihc role of mercury In this
Surprisingly, very little Is known about the nature disease,
of the proteins that arc excreted in cases of ,
inorganlcmercurypolsonlng,lnoncrccenlsulelde Dtat-Efftet anil Dose-Ktspenu Rtlationinlfi
altempt the proielnurla was mixed, Excretion of It may be recalled that, with lead, It Is possible
both albumin and low-mqkMliy-wcluhi proteins to esilmute both dose-ell'ecl and dose-response
rose concurrently, suggwlfe |byl(Jj@i§ifllar relationships In man, The critical system, the

%r«i
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hcmaiopolctlc system, Is peculiarly amenable lo necessary lo forego any thought of estimating
quantitative estimates of effect. Thus, Ihe activity dose-effect relationships for any form of mercury'
of the enzyme ALAD in blood and the concenlra- In man, As a matter of fact, even dose-response
lion of hcme Intermediate) in blood and urine are relationships can only be estimated for elemental
readily quantifiable and exhibit clear relation- mercury and meihyl mercury exposures,
ships to the Internal dose of lead, as reflected In
ihe concentration of lead in lh« blood. The situ- 10°"
allot) with mercury Is not nearly so simple, To
begin with, the critical effects bolh In the case of
poisoning with elemental mercury and with alkyl
mercury compounds are neurologic, Such phe- .
nomena as tremor, shyness, Irritability In the case ii r \
of elemental mercury and, puestheslas and con- .! J I
sirlcilon of ihe visual field In the case of methyl J 40- / I
mercury arc not readily measured In quantitative jj / 1J
terms, It Is therefore not possible lo construct
dose-effect curves, So far as Inorganic salts of
mercury arc concerned, the kidney Is Ihe critical
organ, It Is true that renal function Is amenable to
quantitative description, but even here there is a
problem, The renal effect that seems to be Ihe
most sensitive Index of mercury loxlcity Is M«et.rvinflioedi,
elevated excretion of protein In the urine, an K,u(, 17.a, Dose-response relationship for
effect that has nol been studied adequately lo methyl mercury, uslni! concentration of mercury
allow for definition of either dose-effect or dose- |n the blood as dose and puresihesla as response,
response relationships. For these reasons, it is (WHO, 1976, From Daklr, F,, ei al,: Methyl-

mercury poisoning In Ini, An Inicrunlversity
report, Science, ltlt23IMI, 1973, Copyright
1973 by (lie American Association for Ihe
Advancement of Science,)

In Ihe case of elemental mercury vapor ex-
posure the measurement of dose that seems lo
correlate best with response Is the actual concen-
tration of mercury breathed by the subjects, as
contrasted to the concentration of mercury In ihe
blood or urine of the exposed subjects. An the
lime-weighted average (TWA) air concentration
rises above 100 (<g Hg/M9, ihe frequency of
occurrence of classic signs of erethism among
workers Increases (Smith a al.t 1970), On this
basis ll has been recommended that the TWA

M «» m llmllforworkersshouldbe50|.gHg/Millnordcr
lo provide some margin of safety,

79 us 312 In the case of methyl mercury exposure, dose-
response relationships have been calculated from,, .1 M..C..V M (|) fAm MyMA & ,,,., tteiM ̂m[e „..,.

Fl«ur« 17-7, Dose-response relationships for break of poisoning In Iraq, described by Dakir
methyl mercury, The upper scale of estimated rl «/, (1973). Again, as with elemental mercury
body burden of mercury wai bused on the exposure, the critical elVects measured are those
authors' actual estimate of Intake, The lower affecting Ihe central nervous system. A hierarchy
scale Is based on the body burden, which w»s Of response Is seen wilh reference to sensitivity of
caleulalcdb»s!dontheconctnirailonofmereury ,|w cenlm| n(.rvous sys|Cm, TI,C («•„, occurring

Interuniversliy report, ft/met, 181:310-11, the blood (Fig, 1
1973. Copyright 1973 by the American Asso.la- dose, al Icusi under conditions of long-term
lion for the Advancement of Science,) Intake (/najiih
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Tnaimtnt ofMaeury Pollening More recently, the N-acctyl derivative N-jccty|.
As was pointed out in the discussion of lU-pcnicillamlne (NAP) has been discovered to

the treatment odead poisoning, data concerning bc e™ ra.ore S»ci:llvc, ».nl1 le" {°™ fl)"" o.k-
the relative efficacy of various approaches lo the peniclll«mlno. The toxlcity of D,u-pcnlcillamirie
treatment of metallic poisoning in general are c)|
grossly inadequate. The treatment of mercury I ' |
poisoning is no exception. Studies of therapeutic Cll,-c——C--COOH
regimens conducted on man generally ore limited I I
to clinical reports on one or, at mosl, a few l̂lf"
individual cases with one or another selected
drug, The reader, and the Investigator himself for |s attributable to the u-lsomcr, which Inhibits j
that matter, arc always left to ponder questions number of pyrldoxine-dcpendenl reactions,
concerning what would have happened had the probably by reacting with pyrldoxul-5-phosphaic

B If pallcms nol been treated at all, or concerning to form a ihiazolidlnc, By contrast, the Usomcr
I J ' what would have happened If some alternate Of NAP is relatively nonioxlc, The UD50 of D,I-
|i[ •• drug or regimen had been used. Even when a N APIs considerably greater than for o,i..pcnlcll-
*" ' substantial number of cases is available lo a lumlne or even than for B-penlclllamlnc,

singlelnvesti|uior,ethlcalconslderallonssevcrely Thccanccpt of reformation, with iheatlend-
limit Ihe options. Untreated controls cannot be ant stability of the mcial complex, suggests that

... . Included In the study If the condition is even compounds of the type R-Hg>, such as methyl ...-•
Ill moderately severe. Reliance on data from cxpcri- mercury, would not form metal chclatcs with •"?!
J |f mental animals Is equally unsatisfactory for DAL or NAP. Surprisingly, NAP enhances the -"*l
|; various reasons, The experimental design may excretion of meihyl mercury to a very substantial
;; not correspond to the usual human exposure degree, It may be speculated that this effect Is due
i; . situation or the animal model selected may not only lo Interaction with HB" formed by In elm
]| behave like man, dealkylallon of meihyl mercury. Tills Is unlikely,
11 Chcluling agents are relied upon, as in the case since NAP also removes meihyl mercury bound

of lead poisoning, to remove mercury from the to serum albumin In iiitro (Aaseih, 1976), An
body. For many years ihe only chelatlng agent alternate possibility is that NAP first causes a

j known lo promote the excretion of mercury was cleavage of the carbon-mercury bond and
" dlmercaptopropanol (BAU). It has been shown subsequently reacts with HBJ*. It has been

repeatedly that it enhances the excretion of demonstrated that sulfhydryl reugems such ai
mercury administered experimentally lo animals glutuihlonc enhance the cleavage of the carbon-
In the Inorganic form. It has also been shown lo mercury bond of phenyl mercury In eliro in the
be beneficial In Ihe treatment of inorganic presence of y-globulln (Cage, 1975). It Is not
mercury poisoning In man, enhancing the inconceivable, therefore, thai NAP might faclli-
excretion of mercury and effecting substantial late a similar cleaving action on Hie carbon-
improvements In the patients' clinical status, Its mercury bond of methyl mercury,
efficacy has been attributed to the presence of In spite of some Impressive animal data con-
Ihlol groups on adjacent carbon atoms, with the cernlng the clllcacy of the penlclllamlnes M
presumed participation of both In the binding of mercury chelators, ihclr clinical efficacy in ihe
divalent mercury as a stable, readily excreted treatment of methyl mercury poisoning is nol
chclatc ring, Impressive (iinklr et «l,, 1976), To a large extent

I I I u l least, this I s because t h e neurologic effects o f
_<J—,c-c-0ll meihyl mercury rcsull from Irreversible damage

I I I 1 0 neurons, Even from t h e more limited puint
s\'s of view of inciul-mobilizing clllcucy, the results

" have been equivocal, In some cases (here has been
Dlmercupiopropunol, however, had two draw- «««IM."'.). no suggestion of metal mobilization,
backs, It was ineffective when given orally and ii i" '?»»' lnaofttr «? llocr'!11" in Wood mersliry
was Ineffective as an antidote against alkyl mcr- 'cvcls is conMriM|l'
cury compounds, The next major advance was CADMIUM
the discovery that the amino acid pcnlcillamlnc
wus an effective chelator for mercury, even when Intniluc-tltn
administered orally, Its activity as a cheluilng Cadmium ranks close 10 lead and mercury u
agent Is attributable to ring formation In which a meial of current loxlcologlc concern, Ii !> a
Ihe Ihlol and prlfliny »tfit* worn probably relative newcomer, having been Identified »» a
serve as coordlnatfcHsllfiJ U U / U distinct clcmenl only In 1817, It occurs in nature


